
Amendments to the Specification 



Please amend the specification as follows: 
In'the paragraph [0003]: 

One example of an environment where remote antenna subsystems are utilized is a vehicle, such 
as an automobile, having one or more radio antennas mounted or connected to the vehicle. These 
antennas receive radio frequency signals that are fed to audio circuitry in the vehicle. The audio 
circuitry processes these signals and ultimately provides audio outputs to those persons traveling 
in the vehicle. Audio programming often received by vehicles include AM/FM radio signals. 
More recently, vehicles have been equipped with antennas and audio circuitry to receive and 
process satellite-based radio signals and associated signals from terrestrial repeaters, such as 
those signals broadcast by XM Satellite Radio. It is also noted that with respect to satellite-based 
receivers for vehicles, multiple vehicle antennas have been used with one antenna being designed 
to better receive the signals from satellites and another antenna being designed to better receive 
signals from terrestrial repeaters. For radios with remotely mounted antennas in particularly 
adverse environments, such as with antennas mounted on automobiles, it is advantageous to be 
able to detect and diagnose electronically various antenna failure antenna mechanisms. 

In the paragraph [0013]: 

FIG. 1 is a block diagram for a system 150 including a radio receiver 100 with antenna error 
detection circuitry 200. An antenna subsystem 102 communicates with the radio receiver 100 
and provides radio frequency signals including audio programming. The radio receiver 100 
communicates with a frequency synthesizer 106 that provides mixing signals utilized by the radio 
receiver 100 to tune selected channels within the input signal spectrum. The radio receiver then 
provides tuned output signals to the radio processor 104. The radio processor 104 processes 
these tuned signals and produces output signals utilized by audio systems 108 to provide the 
audio programming to the radio user. The radio processor 104 also communicates with the 
frequency synthesizer 106 to control the output mixing signals provided to radio receiver 100, for 
example, in response to radio channel selections made by the user. 
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In the paragraph [0015]: 

The current limiter circuitry 202 is coupled to receive power from the voltage supply, which is 
input to the integrated circuit 100 through external pin (Vdd) 236, and to provide a gate driving 
voltage (GDRV) to a current limiting transistor (Ql) 206 through an external pin (GDRV) 238. 
The source of the current limiting transistor 206 is coupled to the supply voltage pin (Vdd) 236, 
and the drain of the current limiting transistor 206 is coupled to a voltage drop device, such as 
Schottky diode (Dl) 208. A first external resistor (Rl) 210 is coupled between the output node 
209 of diode 208 and node 226, which is in turn coupled to the satellite antenna subsystem. And 
a second external resistor (R2) 212 is coupled between the output node 209 of diode 208 and 
node 228, which is in turn coupled to the terrestrial antenna subsystem. The two external 
resistors (Rl, R2) 210 and 212 are selected to be matched resistors and are selected to determine 
the current limit levels, as described in more detail below. (It is noted, however, that these 
resistors (Rl, R2) 210 and 212 may be non-matched, if desired, and their values may be 
significantly different depending upon the particular antenna implemented.) The output node 209 
of the diode 208 is also coupled through a third external resistor (R3) 214 to the antenna sense 
(ASENSE) input pin 224. The satellite antenna node 226 is coupled through a fourth external 
resistor (R4) 216 to the satellite anteima (SANT) monitor pin 222. And the terrestrial antenna 
node 228 is coupled through a fifth external resistor (R5) 218 to the terrestrial anteima (TANT) 
monitor pin 220. The resistors (R3, R4, R5) 214, 216 and 218 are selected to be matched 
resistors and are selected to provide current and overvoltage protection for the integrated circuit 
100. In addition, as depicted, electrostatic discharge (ESD) protection diodes 250, 252, 254, 256, 
258, and 260 are coupled to the input pins (ASENSE) 224, (SANT) 222 and (TANT) 220, 
respectively, to provide further over-voltage and ESD protection. On-chip current sinks 230, 
232, and 234 are used to create a voltage potential across resistors 214, 216, and 218. The 
current limiter circuitry 202 is coupled to receive input signals from the input pins (ASENSE) 
224, (SANT) 222 and (TANT) 220, an example for which is described in fiirther detail below. 

In the paragraph [0018]: 

With respect to current limiting and voltage protection fimctionality, the pass transistor (Ql) 206 
provides current limiting protection, and the diode (Dl) 208 provides over-voltage protection for 
transistor 206. The three resistors (R3, R4, R5) 214, 216 and 218 are a-voltage drop resistors and 
serve two primary purposes: (1) to limit the current flow through the pad ring protection diodes 
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250, 252, 254, 256, 258, and 260 during over-voltage situations and (2) to provide about 0.5 volts 
of a voltage drop during over-voltage events making it easier to distinguish between normal 
operation and over-voltage errors. In addition, these resistors can be integrated within the 
integrated radio receiver 100, if desired. Within the current limiter circuitry 202, the TANT 
signal 220, the SANT signal 222 and the ASENSE signal 224 are monitored to generate the 
GDRV signal 238 that drives the current limiting transistor (Ql) 206. In particular, the voltage 
differences ASENSE-SANT and ASENSE-TANT are compared to a reference voltage that is 
configured to be equal to Vlimit = Ilimit / Rsense, where Rsense is the values selected for 
resistors (Rl, R2) 210 and 212. When either voltage difference exceeds the voltage limit 
(Vlimit), then the current limiting pass transistor (Ql) 206 is turned partially off or potentially 
completely off, depending upon the conditions, thereby limiting the maximum current draw for 
the antenna outputs. These current limiting is advantageous and, for example, helps prevent 
circuit damage due to external shorts. With respect to example device parameters, the three 
resistors (R3, R4, R5) 214, 216 and 218 can be selected to be about lOK ohms. The diode (Dl) 
208 can be a surface-mount Schottky rectifier, such as part number 10BQ015 available from 
International Rectifier, and the pass transistor (Ql) 206 can be a power MOSFET, such as part 
number IRLML6401 also available from International Rectifier. 

In the paragraph [0021]: 

FIG. 3 is a circuit diagram for an example embodiment of the current limiter circuitry 202. In 
this embodiment, dual differential comparator (DDC) 302 and DDC 304 are utilized to provide 
voltage comparisons. In particular, at its first differential input, DDC 302 receives the TANT 
signal 220 as the positive input signal and the ASENSE signal 224 as the negative input signal. 
At its second differential input, DDC 302 receives positive reference voUage signal (VREF+) 
306 and negative reference voltage signal (VREF-) 308 at the positive and negative inputs, 
respectively. With respect to DDC 304, at its first differential input, DDC 304 receives the 
SANT signal 222 as the positive input signal and the ASENSE signal 224 as the negative input 
signal. At its second differential input, DDC 304 receives positive reference voltage signal 
(VREFH-) 306 and negative reference voltage signal (VREF-) 308 at the positive and negative 
inputs, respectively. The outputs of DDC 302 and DDC 304 are provided to summation circuit 
iQ^ 316 where they are summed together to provide the GDRV signal 238. It is noted that the 
reference voltage signals 306 and 308 can be, for example, signals with a voltage difference of 
about 200 mV. In operation, if the antenna subsystems start to draw too much current, the 
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current limiter circuitry 202 acts to limit the current through the current limiting transistor (Ql) 
206 by increasing the voltage of the GDRV signal 238 thereby limiting the current that can flow 
through the current limiting transistor (Ql) 206. In an extreme condition, the current limiting 
transistor (Ql) 206 can be turned off completely. 

In the paragraph [0023]: 

As indicated above, DDCs 402, 404, 406, 408, 410 and 412 are utilized in the embodiment of 
FIG. 4 to generate output signals that are passed through buffers 420, 422, 426, 428, 430 and 432 
to provide the ANT_STAT signals 458, 452, 454, 456, 460 and 462, respectively. In particular, 
DDC 402 receives the SANT signal 222 as the positive input signal and the Vdd signal ii€ 236 
as the negative input signal at both its differential inputs. DDC 404 receives the TANT signal 
220 as the positive input signal and the Vqd signal 2l€ 236 as the negative input signal at both its 
differential inputs and outputs a signal to the buffer 422 that becomes the TOV signal 452. DDC 
406 receives the TANT signal 220 as the positive input signal and the ASENSE signal 224 as the 
negative input signal for its first differential input, and DDC 406 receives positive and negative 
reference B voltage (VREFB+/-) signals 416 at the positive and negative inputs for its second 
differential input, respectively. DDC 408 receives the ASENSE signal 224 as the positive input 
signal and the TANT 220 signal as the negative input signal for its first differential input, and 
DDC 408 receives positive and negative reference A voltage (VREFA+/-) signals 414 at the 
positive and negative inputs for its second differential input, respectively. DDC 410 receives the 
SANT signal 222 as the positive input signal and the ASENSE signal 224 as the negative input 
signal for its first differential input, and DDC 410 receives positive and negative reference B 
voltage (VREFB+/-) signals 416 at the positive and negative inputs for its second differential 
input, respectively. DDC 412 receives the ASENSE signal 224 as the positive input signal and 
the SANT 222 signal as the negative input signal for its first differential input, and DDC 412 
receives positive and negative reference A voltage (VREFA+/-) signals 414 at the positive and 
negative inputs for its second differential input, respectively. It is noted that the reference 
voltage (VREFA+/-) signals 414 can be, for example, signals with a voltage difference of about 
100 mV and that DDCs 408 and 412 are configured to detect antenna currents over 200 mA. It is 
also noted that the reference voltage (VREFB+/-) signals 416 can be, for example, signals with a 
voltage difference of about 10 mV and that DDCs 406 and 410 are configured to detect antenna 
currents under 20 mA. 
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In the paragraph [0024]: 



In addition to loading the antenna status signals 458, 452, 454, 456, 460 and 462 into a register, 
logic circuitry can also be used to process these status signals and to provide output signals 
indicating detected error states. As depicted, OR gate 440 receives the SOV signal 458 and the 
TOV signal 452 and outputs an over-voltage (OV) signal 464. OR gate 442 receives the OV 
signal 464, the TUC signal 454 and the TOC signal 456 and outputs the TDET signal 242. OR 
gate 444 receives the OV signal 464, the SUC signal 460 and the SOC signal 462 and outputs the 
SDET signal 240. Finally, OR gate 446 receives the OV signal 161 TOV signal 452, the TOC 
signal 456 and the SOC signal 462 and outputs the ANTDET3/PLLRES signal 244. As depicted, 
the logic circuitry provides that the ANTDET3 signal 244 is logic high on the occurrence of a 
terrestrial over-voltage (TOV) condition, a terrestrial over-current (TOC) condition or a satellite 
over-current (SOC) condition. The TDET signal 242 is a logic high on the occurrence of an 
over-voltage (OV) condition, a terrestrial under-current (TUC) condition or a terrestrial over- 
current (TOC) condition. And the SDET signal 343 240 is a logic high on the occurrence of an 
over-voltage (OV) condition, a satellite under-current (SUC) condition or a satellite over-current 
(SOC) condition. As shown in FIG. 2, the three signals made up of the TDET signal 242, the 
SDET signal 240 and the ANTDET3/PLLRES signal 244 can be provided to external pins. The 
ifollowing table provides an example fault detection conditions that can be indicated by these 
external pins if the logic circuitry of FIG. 4 is utilized. It is noted that the first two rows relate to 
the operation of a phase-locked-loop (PLL) that is expected to be within the frequency 
synthesizer 106, as described further below. 
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